The location and expression of fibroblast growth factor (FGF) in F9 visceral and parietal embryonic cells after retinoic acid-induced differentiation.
It is well-established that fibroblast growth factors (FGFs) participate in mesoderm formation and patterning in the developing embryo. To identify cells in mammalian embryos that produce and/or respond to FGFs, we utilized the F9 teratocarcinoma cell system. Undifferentiated F9 cells resemble inner cell mass (ICM) cells of the mouse blastocyst by several criteria including having a characteristic high nuclear to cytoplasmic ratio and by their expression of stage-specific embryonic antigens. F9 stem cells differ from ICM cells by their low spontaneous rate of differentiation and their differentiation potential. ICM cells are heterogeneous with a proportion of the cells maintaining totipotency. In contrast, F9 stem cells appear capable of forming only endodermal derivatives. Retinoic acid (RA) treatment of F9 stem cells is required for them to differentiate, and under different culturing conditions the F9 cells will form either extraembryonic parietal or visceral endoderm. We have previously shown that FGF is synthesized by F9 parietal endoderm, but not by F9 stem cells. Our present study demonstrates that F9 aggregate cultures that contain visceral endoderm cells produce cell-associated-heparin-binding mitogens for 3T3 and endothelial cells, factors with characteristics of FGFs. Furthermore, our studies detect endothelial cell-mitogens within the extracellular matrix (ECM) of F9 parietal endoderm cells, not detected within F9 stem cell 'matrices'. Parietal endoderm cell matrix mitogens could be removed by prior treatment of the ECM with buffers containing heparin or 2 M NaCl, and could be neutralized by basic FGF antibodies.